We investigate the role played by limits to arbitrage on the abnormal returns earned by accounting-based fundamental analysis reported by the literature in the US (Piotroski, 2000; Monharam, 2005). We hypothesize that if limitations on the actions of arbitrageurs are partially responsible for these reported results, abnormal returns will be even higher in markets where such limitations are more impounding. Using Brazil as a laboratory and directly controlling for limitations to arbitrage our results confirm this hypothesis and show that firms with strong fundamentals only generate abnormal returns if there are restrictions to trade on their stocks.
INTRODUCTION
In this paper we investigate the role played by limits to arbitrage on the magnitude of abnormal returns generated by accounting-based fundamental analysis strategies. Previous research (Piotroski, 2000 and Monharam, 2005) has shown that significant abnormal returns are generated by trading strategies based on the analysis of financial statements. Their results suggest that markets do not reflect completely the information contained in financial statements and consequently it's possible to earn abnormal returns based on buying (selling) financially strong (weak) firms. Other authors (Shleifer, 2000) , however, argument that pricing anomalies can persist as long as arbitrage is not possible due to market microstructure problems like (i) low liquidity and high transaction costs, (ii) restrictions on short sales, and (iii) the absence of similar assets. The argument goes that in markets with such features, securities can be traded above or below fundamental value for long periods and be very slow to incorporate new information -essential characteristics of market inefficiency. We try to incorporate Shleifer's (2000) argument and investigate the impact of restrictions to arbitrage on the returns generated by accounting-based fundamental analysis strategies.
We hypothesize that if limits to arbitrage (Shleifer, 2000) are important determinants of the reported returns generated by fundamental analysis in the US, abnormal returns will be even higher in markets where limits to arbitrage are more impounding. We use the São Paulo Stock Exchange in Brazil (BOVESPA) as a laboratory to investigate this hypothesis. The country's feature most relevant to our analysis is the limitation imposed on arbitrageurs.
Firstly, the trading volume for HBM firms in Brazil is below US$ 300,000 per day and bid and ask spreads are high. This low liquidity and high transaction costs have important effects.
Secondly, short sales are not allowed. If a market participant wants to bet on the downside risk in Brazil he has to borrow the share and sell it with a commitment to buy back in the future. Such transactions do not occur for HBM shares because liquidity can make the buy back transaction impossible. Thirdly, due to liquidity problems and low number of shares traded on BOVESPA, similar assets are not available in Brazil. Traders cannot buy the HBM shares and sell the stock index because the BOVESPA stock index is built on the 52 most liquid shares which does not include any HBM share on it. Derivatives are not available for these shares because BOVESPA does not list derivatives on such illiquid underlyings. Thus, if returns to fundamental analysis are driven by restrictions to arbitrage we expect these returns to be abnormally high in Brazil.
To test our hypothesis we first replicate an adapted version of Piotroski (2000) -for the sake of comparability -creating the Br_F-SCORE which reflects the firms' financial position, and show that an investor could have changed his/her HBM portfolio one-year (two-year) market-adjusted returns from 5.7% (42.4%) to 26.7%% (120.2%) by selecting financially strong HBM firms in the 1994-2004 period on the São Paulo Stock Exchange (BOVESPA).
Additionally, a strategy based on forming portfolios long on financially strong HBM firms and short on financially weak HBM firms generates 41.8% annual (or 144.2% for two years accumulated) market-adjusted returns between 1994 and 2004. However after partioning the sample, our results show that the fundamental analysis strategy employed works only for the groups of small and medium size firms and for the groups of low and medium liquidity firms but not for the group of large size and high liquidity firms. Basically, our results only work for the group of shares upon which limits to arbitrage are more severe because of low liquidity.
Low liquidity is proxy for limits to trade and to arbitrage.
To increase the robustness of our results, in addition to using liquidity as a proxy for restrictions to trade we address the limits to arbitrage directly. We select the shares for which arbitrage is possible: shares with forwards and options traded on them which allows traders to sell short without concerns about liquidity and which are part of the stock index. Using pooled and panel data specifications we show that Br_F-SCORE is not statistically related to abnormal returns for these firms. Br_F-SCORE explains returns for the full sample but not for the sub-sample of firms for which arbitrage is possible. Basically, our results confirm the hypothesis that the Br_F-SCORE only explains abnormal returns for the firms for which arbitrage is not possible.
Our results contribute to a very recent strand of the literature that tries to address the impact of limits to arbitrage on some well reported capital markets phenomena related to financial reporting. Mashruwala et al. (2006) explains the accrual anomaly based on the same 'limits to arbitrage' argument used here. Cohen et al. (2007) showed that the earnings announcement premia is not completely eliminated because of the costs of arbitrage -Frazinni and Lamont (2006) found similar results but controlling for liquidity. We address the effect of limits to arbitrage on the results of accounting-based fundamental analysis. We complement the results presented by Piotroski (2000) and Monharan (2005) by showing that the reported mispricing is caused by the absence of mechanisms to arbitrage. We also show that caution must be used to implement those strategies, especially in emerging markets, due to liquidity problems. Our results are by no means definitive but shed some light on the value stock puzzle directly addressing the problem of why this phenomenon exists (Guay, 2000) .
We also contribute to a growing body of the financial economics literature related to emerging markets (Bekaert and Harvey, 2003) . Our results contribute to this literature by showing that expected returns are heavily influenced by liquidity (Bekaert and Havey, 2006) .
There is a huge body of research on emerging markets that suggests that simple combinations of financial characteristics can be used to develop portfolios that exhibit considerable excess returns to a benchmark (Archour et al., 1999; Rouwenhorst, 1999; Fama and French, 1998 ; Van der Hart et al., 2003) . None of these authors, however, directly investigate accountingbased signals in the same fashion performed in our paper.
One could argue about a joint hypothesis problem. Abnormal returns to fundamental analysis in Brazil may be due to market imperfections or to informative accounting reports.
However, it is not reasonable to believe, based on past research (Ball et al., 2000) , that financial statements are more informative in a country like Brazil than they are in the US.
Recent evidence (Lopes and Walker, 2008; Lopes, 2005; 2006) confirms this expectation and shows that accounting numbers in Brazil are on average of low value relevance and timeliness -that is, unrelated to prices and returns. Thus, we conclude that if returns to an accountingbased fundamental analysis strategy in Brazil are higher than in the US this is not due to the superior quality of Brazilian accounting reports.
The rest of the paper is organized as follows. Section 2 reviews prior research on the book-to-market effect, fundamental analysis and motivates the paper. Section 3 presents the main features of Brazilian capital markets and accounting information. Section 4 presents the financial performance signals used to identify strong and weak HBM firms. Sample selection, summary statistics and results are presented in Section 5. Section 6 concludes the paper.
II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The efficient market hypothesis (EMH) is a cornerstone of modern financial economics. It states that when rational economic agents receive new information they update their beliefs correctly in the manner described by Bayes' law. As a result prices reflect all available information and no 'free-lunch' (or profit without incurring any risk or committing capital) is possible. If the EMH holds prices will not deviate from fundamentals for long periods because any such deviation will be corrected by the actions of arbitrageurs who are willing to enjoy the 'free lunch' made available by such inefficiencies. The concepts of information and arbitrage are essential to EMH. The first relates to what piece of news should economic agents really react and the second relates to the mechanism by which prices converge to fundamentals. Despite the appeal of the EMH in the financial economics literature, the accounting literature contains several examples of situations where markets react unexpectedly to accounting information. There is a significant body of accounting literature devoted to understand the abnormal returns apparently generated by accounting-based fundamental analysis strategies (Ou and Penman, 1989; Lev and Thiagarajan,1993; Abarbanell and Bushee,1997) . Other authors deal with specific accounting signals (Sloan 1996) and find evidence that firms with higher amounts of accruals underperform in the future. Ball and Kothari (1991) and Penman (1984) reported extreme returns around earnings announcements -a phenomenon that later was called the earnings announcement premia.
Piotroski (2000) relates the HBM long reported in the financial economics literature (Fama and French, 1992) effect to financial statement analysis and shows that the mean return earned by a HBM investor can be increased by at least 7.5% annually through the selection of financially strong HBM firms. Beneish et al. (2001) use market based signals and financial statement analysis to differentiate between winners and losers. Recently Mohanram (2005) combines traditional fundamental analysis with measures tailored for low book-to-market firms and documents significant excess returns. This last result is challenges the risk-based explanation of excess returns for HBM stocks. Summarizing, this literature suggests that prices are not fully efficient regarding accounting reports -accounting-related anomaliesand recommends strategies based on financial reports designed to explore such mispricing.
However, a recent branch of the financial economics literature (the so-called behavioral finance) argues that price deviations from fundamentals can persist in the long run because arbitrage is not a easy process as the traditional EMH assume (Shleifer, 2000; Shleifer and Vishny, 1997) . These authors argue that arbitrage can be costly, risky and sometimes even impossible due to market restrictions to trade. Arbitrage is a central concept in the EMH formulation -without arbitrage there is no EMH and prices can deviate from fundamentals and consequently abnormal returns can be achieved using public information. Very recently the accounting literature started to investigate some well known accounting-related anomalies in the light of the restriction to arbitrage theories. Mashruwala et al. (2006) states that the socalled accrual anomaly (Sloan, 1996) is caused by transaction costs and arbitrageurs do not correct the accrual anomaly because of transaction costs, low liquidity and high idiosyncratic risk. Cohen et al. (2007) show evidence that the abnormal returns observed around earnings announcements -long reported by the accounting literature (Penman, 1984; Ball and Kothari, 1991) -is not arbitrated because of high costs. This new and vibrant literature casts strong doubt on the whole class of accounting-related anomalies presented so far.
In this paper we contribute to the limits to arbitrage literature related to accounting phenomena (Mashruwala et al. 2006; Cohen et al. 2007 ) by examining the apparent abnormal returns generated by fundamental analysis strategies. More specifically, we suspect that Piotroski (2000) 
Limits to Arbitrage in Brazil
3 We refer to informativeness as the ability of accounting numbers to reflect underlying economic activity. It's normally measure by the relation of accounting earnings to stock returns (timeliness).
For markets to be efficient a key element is necessary: arbitrage. Arbitrage is the mechanism by which information is incorporated into prices. For the market to be efficient, it
is not necessary for all agents to be rational or to have the same amount of information. As long as arbitrage is possible prices are driven to fundamentals by the actions of traders with superior information (Shleifer, 2000) . For arbitrage to be achievable in real markets, a series of conditions must be in place. Initially, the market must have enough liquidity to accommodate the trading orders of such investors. This can easily become a problem because arbitrageurs can trade on huge sums on behalf of mutual funds, pension funds and banks.
Second, similar assets must be available to allow for arbitrage to be feasible. Arbitrage strategies frequently consist of buying a given asset and selling a similar one. Third short sales or other similar mechanism like derivatives must be available to allow traders to bet on the downside risk. These features must be available on a continuous basis and not only sporadically for arbitrageurs to be able to engage in such strategies. (Beim and Colomiris, 2001 ). This scheme was in place until January 1999, when Real was devaluated and the exchange rate regime changed from fixed to float.
During this meantime the Brazilian economy was affected by the crises of Mexico (1995) , Argentina (1995 ), Thailand (1997 ), Indonesia (1997 , Philippines (1998 ), Korea (1997 , Russia (1998) Brazilian stock prices present significant synchronicity when compared to other emerging markets. The difference is even more significant when compared to the US. The Piotroski (2000) results were obtained on a market which operates with minimum levels of synchronicity which makes us argue that financial statements analysis is supposed to be ex ante more relevant in the US than in Brazil.
Quality of Accounting Numbers and Corporate Governance
We can say that Brazilian accounting reports -during our sample period -were not prepared to inform external users. Financial reports in Brazil are prepared to comply with tax and government regulations. There is no demand for informative accounting reports since firms do not rely on external sources of finance and banks supply finance privately. The biggest conflict of interest in Brazil is not between managers and shareholders but between controlling and minority shareholders. The law specifies a minimum mandatory dividend (25% of reported earnings) to protect minority shareholders, thus creating strong incentives for managers to understate earnings. Additionally, tax rules have a strong influence on financial accounting which increases the incentives managers have to report lower earnings.
Additionally, Brazilian managers have great discretion over accounting reports (revaluation of fixed assets, capitalization of research and development among others) and are subject to weak oversight. We believe that these characteristics reduce the informativeness of accounting reports and make the investigation of the relevance of financial statement analysis in Brazil a worthwhile endeavour. This scenario in Brazil differs significantly from the one found in the US. Piotroski´s (2000) results were found in a market where accounting numbers are known (Ball et al., 2000) to be relatively of high quality and informative. Thus the quality of accounting numbers in Brazil acts against the usefulness of a fundamentals-based strategy which lead us to expect that abnormal returns to accounting signals are expected to be higher in the US than in Brazil.
What can we learn from the financial reporting model, the macroeconomic scenario and financial markets in Brazil? The financial reporting system is a typical case of a code law emerging market stakeholder model which does not produce informative accounting reportsfrom an equity investor perspective. The macroeconomic scenario is very volatile which increases synchronicity and reduces the usefulness of firm-specific information. These two conditions taken together are likely to make financial statement analysis in Brazil useless. The inputs to financial statement analysis are uninformative in the first place and prices move on a synchronous manner and are not significantly affected by firm news. Thus we hypothesize that if financial statement analysis generates higher abnormal returns in Brazil than in the US this is due to limitations to trade and consequently restrictions to arbitrage.
IV. RESEARCH DESIGN
Initially we apply an adapted version of the strategy proposed by Piotroski (2000) who built a score composed of fundamental signals (F_SCORE) extracted from financial statements. These variables are intended to be useful in predicting future firm performance, specially the financially distressed ones (HBM). We use the nine basic fundamentals signs identified by Piotroski (2000) , making some adaptations due to features of Brazilian accounting information and capital markets. We classify each firm's signal realization as either "good" or "bad" depending on the signal's theoretical impact on future prices and performance. If the realization signal is "good" the indicator variable is equal to one (1); if it is "bad", it equals zero (0). The main reason for us to adapt Piotroski' score is the absence of published cash flow statements in Brazil.
The three financial signals used to measure changes in capital structure and liquidity are CF, ∆LIQUID, ∆LEVER and EQ_OFFER. As stated by Piotroski (2000) , since most HBM firms are financially distressed we assume that increase in leverage, weakening in liquidity, or public offerings of equity are "bad" signals. CF is defined by the firm-year change on cash and cash equivalents scaled by beginning-of-the-year total assets. This is the main difference between our score (Br_FSCORE) and Piotroski's F_SCORE. We do not use operating cash flow (a profitability measure) due to the lack of cash flow statements in Brazil. We also do not use EBITDA 4 as a proxy to cash flow from operations because when it is positive/(negative), the likelihood that net income would also be positive/(negative) is huge, so it would represent no new information to our measure of return on assets (ROA). ∆LIQUID measures the changes in firm's current ratio in relation to previous year. The current ratio is defined as the ratio of current assets to current liabilities at company's year end. An improvement in liquidity represents ∆LIQUID > 0 and is considered a "good" signal, "bad"
otherwise. The change in firm's gross debt level is represented by ∆LEVER. We considered the long plus short term debt due to the lack of long term competitive credit to Brazilian companies, specially to the distressed ones. Brazil's historical high interest rates, credit structure 5 and volatile markets reduce the opportunity to firms raise money in the long term at a competitive cost. We measure ∆LEVER as the change in the ratio of total gross debt to total assets in relation to prior year. An increase in leverage (∆LEVER > 0) is a "bad" signal while a decrease is "good". The variable EQ_OFFER represents the use of equity financing. If the firm did not issue equity 6 in the year preceding portfolio construction it is a "good" signal (EQ_OFFER equals one), "bad" (EQ_OFFER equals zero) otherwise. It is important to report the low level of public offerings in Brazil compared to US. During the period of 1986-1996 there was not a single initial public offering in Brazil. From 2000 on, with the implementation of the special corporate governance levels in Bovespa, increase in world's investors liquidity, changes in Brazilian corporate law as well as positive macroeconomic conditions and other specific actions aiming the development of capital markets (e.g. tax benefits for foreign investors), Brazilian firms started to issue equity as a source of funds. However the number of companies adopting such strategy is still low. We computed only two equity offers in our sample of HBM firms from 1994-2004.
The three variables used to measure profitability are ROA, ∆ROA and ACCRUAL. ROA is defined as net income scaled by beginning-of-the-year total assets 7 . We considered positive
ROA as "good" information, "bad" otherwise. We define ∆ROA as the current firm-year ROA less the previous firm-year ROA. If ROA changes is positive it is considered a "good" signal, if not it is considered a "bad" signal. We define ACCRUAL as changes on non-cash current assets minus changes on current liabilities (except short-term debt) minus depreciation, scaled by beginning-of-the-year total assets. The indicator variable (F_ACCRUAL) equals one ("good") if CF>ROA, zero ("bad") otherwise. This treatment is consistent with Sloan (1996) that shows great amount of accruals into earnings is a bad signal about future performance.
Operating efficiency is measured by ∆MARGIN and ∆TURN. We define ∆MARGIN as the change in firm-year current gross margin scaled by total sales (gross margin ratio) compared to previous year. A positive change (i.e. ∆MARGIN > 0) means a "good" signal, while a negative change is classified as "bad". Finally, we define ∆TURN as the change in firm's current firm-year sales scaled by beginning-of-the-year total assets (asset turnover ratio). An improvement in assets turnover is a "good" signal, thus indicator variable (F_∆TURN) equals to one, or zero otherwise.
The composite score represents the sum of the following indicator variables, or:
BrF_SCORE = F_ROA + F_CF + F_∆ROA + F_ACCRUAL + F_∆LIQUID + F_ ∆LEVER + EQ_OFFER + F_∆MARGIN + F_ ∆TURN
BrF_SCORE range is from 0 ("bad" signals) to 9 ("good" signals). Low BrF_SCORE represent firms with poor expected future performance and stock returns, while high
BrF_SCORE is associated with firms expected to outperform. The investment strategy analyzed in this paper is similar to Piotroski (2000) and consistent with Mohanran (2005) and is based on selecting firms with high BrFscore. We consider firms with high BrF_SCORE the ones in the range of 7-9 and firms with low BrF_SCORE the ones beneath or equal to 3. We expand the range in comparison to Piotroski (2000) due to the sample size and to special features of Brazilian capital markets (e.g. the low number of equity offerings).
V. SAMPLE SELECTION AND RESULTS

Sample selection
We start with all non financial firms listed in Bovespa between 1994 and 2004 8 . We collect these data from Economatica® database and we select the higher liquidity stock class 9 of each firm for each year. This procedure resulted in 6,682 firm-year observations.
Additionally we identify firms with sufficient stock prices and book values and calculate the 8 We select this range due to the adoption of the Real in 1994. After the Real the Brazilian inflation rate drastically decreased and remained stable. 9 As stated on Section 3, both preferred or common stocks are considered as equity in Brazil. Usually the preferred stock has higher liquidity than common shares. To select the most liquidity class of shares we use the stock liquidity ratio that is calculated as the ratio of the number of days in which there were at least 1 trade of the stock during the year to the total number of days in the year multiplied by the square root of the ratio of number of trades of the stock during the year to the total number of trades of all stocks in the year times the ratio of volume in monetary terms of the stock in the year to total volume in monetary terms of all stocks in the same year.
market value of equity (MVE) and book-to-market ratio (BM) of each company at fiscal yearend. We calculate BM as the book value at fiscal year-end divided by the market value of equity at the same date represented by the balance sheet. Finally we exclude firms with negative BM and trimmed the data at 1% for one-year-raw returns. Companies with sufficient data are annually classified and we identify distribution of BM and MVE. This procedure resulted in 2,151 firm-year observations.
We use the BM distribution from the prior year to the construction of the portfolio and classify firms BM data for each year into BM quintiles. To construct the HBM portfolio (value firms) we selected the top BM quintile. Figure 2 presents the top quintiles of BM used to build HBM portfolio. Firms above these levels of BM were included in the HBM portfolio. 
Returns
Firm returns are calculated as buy-and-hold returns for 1-year and 2-years period starting on the 1 st of May of the year after portfolio formation. This procedure is also adopted by Piotroski (2000) and Mohanram (2005) to ensure all financial statements information are publicly available at the moment of portfolio formation. This method is consistent with Brazilian requirements to public held companies release their annual financial statements until the end of April. If a firm delists, we consider returns until the delisting date and assume no delisting return. We define market-adjusted-returns as the buy-and-hold returns for 1-year and 2-years in excess to the value-weighted market return 10 over the same time period. We collect returns from May 1995 to March 2007 11 .
HBM versus Non HBM firms -Descriptive Statistics
We compute descriptive statistics for HBM and non HBM firms to better understand the HBM effect in Brazil. To form the portfolio of non HBM firms we selected firms that did not qualify as HBM. Our sample of non HBM firms has 1,725 firm-year observations. Table 1 presents descriptive statistics about the financial and returns characteristics of the non HBM portfolio of firms, while (2000) for US companies.
Panel B from tables 1 and 2 presents one-year and two-year buy-and-hold returns.
Consistently with the HBM effect, returns are higher (raw and market-adjusted) for HBM firms in comparison to non HBM firms. Additionally the market-adjusted returns are considerable negative in the left tail of return distribution for both, HBM and non HBM firms.
Given this scenario the strategy proposed by Piotroski (2000) based on fundamental analysis of HBM firms should improve the average portfolio return for HBM Brazilian firms. BrF_SCORE based strategy is also (and apparently even more) useful to increase subsequent two-years raw and market-adjusted returns for Brazilian firms. p.p. and is statistically significant at 1%. These results are interesting considering the presumably lower market efficiency and poor accounting numbers in Brazil. Piotroski (2000) finds that F_SCORE based strategy improves subsequent returns, particularly over the first year. Our results suggest that financial accounting information follows a slower path to be incorporated into prices in Brazil when compared to the US.
Main Results
We present on appendix A a comparison between returns earned annually from High BrF_SCORE (≥ 7) portfolio and Low BrF_SCORE portfolio (≤ 3). Consistent with prior results, High BrF_SCORE firms outperform Low BrF_SCORE firms in 10 of 11 years analyzed for one-year market-adjusted returns and in 9 of 11 years for two-year marketadjusted returns.
Size, Liquidity and Indebtedness Effects
We classify HBM ( (2000) finds evidence that the accounting-based fundamental analysis strategy works for HBM firms independently of its level of financial distress. We find evidences that fundamental analysis differentiate winners from losers for firms with higher indebtedness levels. Our result can be explained by the enhanced power of fundamental analysis when it is applied to more distressed firms. In an environment like Brazil the outcome of fundamental analysis applied to HBM firms with high indebtedness levels suppresses the low quality of accounting reports.
Robustness of BrF_SCORE to predict returns
In order to check the relation between BrF_SCORE and subsequent returns we run (3) and (4) one can realize that BrF_SCORE add considerable information to MVE and BM.
Models (1) and (2) show that ACCRUAL and MOMENT do not have power in predicting oneyear market-adjusted returns. Additionally we run robust fixed effect regression for unbalanced panel data (table 6 , panel B, model 6) and the result confirms the relevance of BrF_SCORE on predicting one-year market-adjusted returns. Model (6) shows that one additional BrF_SCORE point is associated with an approximate 5% increase in one-year market-adjusted returns (with 5% of significance). These results confirm the effectiveness of BrF_SCORE to separate winners from losers within the HBM portfolio. Additionally we run the robust fixed effect regression for all firms in our sample. This procedure is necessary to test whether BrF_SCORE is associated with future returns for firms with different
characteristics (non HBM firms). Our results (table 6, panel B, model 7) show that
BrF_SCORE is also associated with market adjusted returns for the full sample, however with a lower intensity than for the group of HBM firms. Within the group of HBM firms each an increase of one point in BrF_SCORE represents an increase on expected market-adjusted return of 5%, against 2% of increase for the full sample.
Restrictions to Arbitrage and Information Environment
Beyond investigating the effect of illiquidity on abnormal returns we check directly the effect of limits to arbitrage. We select firms for which arbitrage is possible by hand picking firms with the following features: (i) firms which are included in the stock exchange index (IBOVESPA) and (ii) firms which have options and forwards traded on their shares -to allow short selling. We call this the ARBITRAGE firms and show in table 7 that the interaction on BrF_SCORE and ARBITRAGE is negatively related to future abnormal returns which suggests that accounting signals are only relevant for firms for which arbitrage is not possible. Table 7 , panel A, model (A) considers the association between BrF_SCORE and ARBITRAGE and show that the possibility of arbitrage turns the strategy almost ineffective. These results shed light to the anomaly related to investment strategies based on financial statement analysis. Apparently these strategies are only effective for illiquidity stocks. We also show that prices seem to better and timely reflect fundamentals on firms where arbitrage is possible. .This table refers to financial and returns characteristics of non HBM firms. Non HBM firms are the ones that did not qualify as HBM firm, i.e. did not reach the cutoff quintile of HBM companies. We collected data from firms with sufficient financial statement data to calculate the financial performance signals and we trimmed one-year returns at 1%. We also exclude companies with negative BM. BM = book value of equity at fiscal year-end scaled by MVE. MVE = market value of equity at fiscal year-end. ROA = net income scaled by beginning-of-the-year total assets. CF = current firm-year change in cash and equivalents, scaled by beginning-of-the-year total assets. ∆ROA = current firm-year ROA less the previous firm-year ROA. ACCRUAL = changes on non-cash current assets minus changes on current liabilities (except short-term debt) minus depreciation, scaled by beginning-of-the-year total assets. ∆LIQUID = changes in the firm's current ratio in relation to previous year. The current ratio is defined as the ratio of current assets to current liabilities at company's year end. ∆LEVER = change in firm's gross debt scaled by fiscal year-end total assets. ∆TURN = change in firm's current firm-year sales scaled by beginning-of-the-year total assets in relation to prior year. ∆MARGIN = change in firm-year current gross margin scaled by total sales. .One-Year Raw Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation. .Two-Years Raw Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation. .One-Year Market-Adjusted Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. .Two-Years Market-Adjusted Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. .This table refers to financial and returns characteristics of HBM firms. HBM firms are the ones that reach the top quintile of BM. We collected data from firms with sufficient financial statement data to calculate the financial performance signals and we trimmed one-year returns at 1%. We also exclude companies with negative BM. BM = book value of equity at fiscal year-end scaled by MVE. MVE = market value of equity at fiscal year-end. ROA = net income scaled by beginning-of-the-year total assets. CF = current firm-year change in cash and equivalents, scaled by beginning-of-the-year total assets. ∆ROA = current firm-year ROA less the previous firm-year ROA. ACCRUAL = changes on non-cash current assets minus changes on current liabilities (except short-term debt) minus depreciation, scaled by beginning-of-the-year total assets. ∆LIQUID = changes in the firm's current ratio in relation to previous year. The current ratio is defined as the ratio of current assets to current liabilities at company's year end. ∆LEVER = change in firm's gross debt scaled by fiscal year-end total assets. ∆TURN = change in firm's current firm-year sales scaled by beginning-of-the-year total assets in relation to prior year. ∆MARGIN = change in firm-year current gross margin scaled by total sales. .One-Year Raw Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation. .Two-Years Raw Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation. .One-Year Market-Adjusted Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. .Two-Years Market-Adjusted Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. 
VI. CONCLUSIONS
Panel A: Financial Characteristics
Pearson Correlation Analysis between One and Two Year Market Adjusted Returns, the Nine Fundamental Signals and the Composite Signal (F_SCORE) for High Book-to-Market Firms
.Panel A presents spearman correlation between the nine financial performance signals, BrF_SCORE and portfolio returns of HBM firms. Panel B presents pearson correlation between the nine financial performance signals, BrF_SCORE and portfolio returns of HBM firms. RETURN represents the buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation. MA_RET represents the buyand-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. MA_RET2 represents the buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period .One-Year Raw Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation. .Two-Years Raw Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation. .One-Year Market-Adjusted Return = buy-and-hold returns for 1-year period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. .Two-Years Market-Adjusted Return = buy-and-hold returns for 2-years period starting on the 1st of May of the year after portfolio formation less the value-weighted market return over the same time period. .BrF_SCORE range is from 0 ("bad" signals) to 9 ("good" signals). Low BrF_SCORE represent firms with poor expected future performance and stock returns, while high BrF_SCORE is associated with firms expected to outperform. Coefficients from Pooled Regression -dependent variable: MA_RET1 MA_RET1 = buy-and-hold market adjusted returns for 1-year period starting on the 1st of May of the year after portfolio formation. Ln(MVE) = natural logarithm of market value of equity at fiscal year-end. Ln(BM) = book value of equity at fiscal year-end scaled by MVE. MOMENT = six month buy-and-hold return prior to portfolio formation. ACCRUAL = changes on non-cash current assets minus changes on current liabilities (except short-term debt) minus depreciation, scaled by beginning-of-the-year total assets. table 6 . LIQUIDUTY = liquidity index is calculated as: ln(100 * p/P * sqrt(n/N * v/V)), where p is the number of days in which there were at least 1 trade of the stock during the period; P is the total number of days in the period; n represents the number of trades of the stock during the period; N represents the total number of trades of all the stocks in the period; v is the volume in monetary terms of the stock in the period and; V represents the total volume in monetary terms of all the stocks in the period. ARBITAGE =1 for firms where arbitrage is possible; zero otherwise. We consider that arbitrage is possible for firms with the following features: (i) firms which are included in the stock exchange index (IBOVESPA) and (ii) firms which have options and forwards traded on their shares -to allow short selling. ARBITAGE*BrF_SCORE = interaction between firms with possible arbitrage and BrF_SCORE.
APPENDIX A
This appendix presents one-year market adjusted returns by year in a portfolio formed with High BrF_SCORE (≥ 7) firms and other formed with Low BrF_SCORE (≤ 3) firms. Additionally it shows one-year market adjusted returns by year in a portfolio taking long position in firms with High BrF_SCORE and short position in firms with Low BrF_SCORE and the one-year market adjusted returns by year in a portfolio formed with intermediate 
